Converting the JCV T antigen Rb binding domain to that of SV40 does not alter JCV's limited transforming activity but does eliminate viral viability.
Two sets of mutations were introduced into a region of the JC virus (JCV) large tumor (T) antigen involved in binding the retinoblastoma susceptibility gene product (Rb). The first set converted the JCV sequences to those found in the corresponding region of the simian virus 40 (SV40) T antigen. The second set contained sequence changes predicted to abolish Rb binding. Each of these mutations was also inserted into a chimeric T antigen (MSTn) composed of JCV and SV40 sequences at its amino- and carboxy termini, respectively. The JCV T antigen is less efficient than its SV40 counterpart at transforming Rat2 cells and at binding Rb and viral DNA. These activities were altered in the two sets of mutants generated in this study. A JCV T antigen mutant having an SV40-like Rb-binding domain exhibited increased DNA binding activity while, unexpectedly, displaying decreased Rb binding and wild-type transforming behavior. A mutant T antigen that was unable to bind Rb exhibited decreased DNA binding and failed to transform Rat2 cells. Both mutants were defective for DNA replication and did not produce infectious virions. Additional phenotypic changes were observed when each mutation was introduced into the chimeric MSTn T antigen. As the oligomerization state of SV40 T antigen is known to influence several of its activities, including Rb binding, the quaternary structure of the T proteins used in this study was assessed by sucrose gradient sedimentation. The SV40 and chimeric MSTn T antigen sedimented as a mixture of monomers/dimers and higher oligomers, whereas the JCV T antigen sedimented predominantly as monomers/dimers; neither mutation in the T antigen Rb-binding motif affected the sedimentation profiles of the parental T proteins. Restricted biochemical activity of the JCV T protein relative to that of SV40 supports the suggestion that this regulatory protein contributes to the attenuation of the JCV lytic cycle.